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势区域，提取不变性特征值，分别采用 BP 神经网络算法和 SVM 算法训练、分
类特征向量实现数字 1-9 的 9 个手势识别。其中基于 BP 神经网络的手势识别系













































With the rapid development of modern science and technology, human-computer 
interaction (HCI) has become more diversely. The traditional ways failed to meet the 
demand of comfortable and natural interaction requirement of HCI owing to their 
limitations. As a natural way of interpersonal communication, gesture recognition, has 
attracted more and more attention. However, gesture has the characters of the 
variability, diversity, ambiguity and spatiotemporal differences; moreover, the 
recognition results are easily affected by light conditions and other disturbances in the 
background. Therefore, there are still many difficulties in gesture recognition based 
on computer vision. And this paper puts emphasis on static and dynamic gesture 
recognition algorithm in complex background. 
According to the expensive or complex input device of hand gesture recognition 
system that goes against friendly interaction or a bad accuracy and real-time 
performance owing to the system are easily affected by different light conditions and 
other skin color influence, the paper designs a static gesture recognition system based 
on computer vision with a low-end USB camera. Firstly, it detects the gesture region 
using an adaptive skin region segmentation algorithm based on the prior facial 
knowledge and a foreground segmentation algorithm based on the Gaussian Mixture 
Model; Secondly, some rotation and scale invariant features are extracted from the 
gesture region; Finally, these gesture features are classified by BP neural network or 
SVM which outputs the gesture recognition result to recognize gestures from 1 to 9. 
Experimental results show the accuracy of BP neural network classifier is 91.89% in 
average and the accuracy of ANN classifier is 95.89%. The results prove the 
feasibility and real-time performance of the proposed system. 
Most recognition errors are caused by the tracking loss when the gesture over face 
and other object and the bad recall of gesture after the tracking loss. The paper 















Firstly, in order to obtain a complete gesture trajectory, it tracks the template of 
defined gesture using the TLD algorithm and judges whether the gesture is losing or 
not after the end of tracking. Secondly, analyze the moving distance and moving 
direction of gesture center. Finally, the paper respectively designs the dynamic gesture 
recognition system based on DTW algorithm and HMM algorithm. The accuracy of 
DTW algorithm is 93% and the recognition time is about 23.8us in average. While the 
accuracy of HMM algorithm is 95.6% and the recognition time is about 710.2us in 
average. Both of them can recognize the gesture trajectory finely. 
In this paper, the design of static and dynamic gesture recognition system can be 
further integration and it may be used in the application of video playback operation, 
handwriting input etc. Moreover, the paper provides a more simple and efficient 
method for hand recognition based on computer vision. 
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